MOTORCYCLE 

Field Of The Invention 

The present invention relates to a body structure of a motorcycle, in which a front 
frame supporting the front side of an engine can be as short as possible and the strength that 
5 is required of a cylinder head can be reduced, in a vehicle having a form where the engine is 
used as a part of the body frame. 

Background Of The Invention 

A motorcycle in which an engine is used as a part of a body frame is known. 

10 For example, there is a motorcycle in which a body frame extends leag from a head pipe 
slantingly downward to the rear along an approximately straight line in a side view, and a 
lower end portion of the body frame is joined to a case of a horizontal opposed engine 
Japanese Patent Laid-Open Publication No. Heisei 10-329776. Further, there is a 
motorcycle in which the rear side of a front frame is bifurcated and joined to front and rear 

15 portions of a cylinder head of a forward tilted engine Japanese Patent Publication No. 
2593868. 

In the form where the horizontal opposed engine is supported, the body frame 
becomes too long and therefore the weight of the body frame increases. Thus, there is a 
need to reduce the length of the body frame as much as possible from the viewpoint of weight 

20 reduction of the body. On the other hand, in the form where the forward tilted engine is 
supported, the cylinder head is supported. Thus, large force is applied to the cylinder head 
and therefore it is required to increase strength of the cylinder head by increasing the size 
thereof, in order to prevent distortion and the like. Thus, the size and weight of the engine 
are increased by just that much. Therefore, there is a need to reduce the required strength so 

25 as to reduce the size and weight of the cylinder head. In addition, there is a need to 
effectively use the space between the head pipe and the cylinder head by reducing the size 
and weight of the cylinder head. It is an object of the present invention to realize these 
needs. 
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Brief Summary Of The Invention 

According to the invention, the lower portion of the front frame is joined to the 
cylinder portion which is integral with the case. Thus, force from the front frame is applied 
to the case side and is difficult to be applied to the cylinder head side. Therefore, the 
5 cylinder head is not easily distorted and strength required in the cylinder head can be reduced 
accordingly. Moreover, since the front frame is joined to the cylinder block in the upper 
portion of the case, the length of the front frame can be reduced as much as possible. 
Consequently, the size of the cylinder head is reduced so that the weight of the engine is 
reduced, and the center of gravity can be lowered. Furthermore, the weight reduction of the 

10 body can be realized. 

In addition, the joining portions of the front frame to the cylinder portion which is 
integral with the case project inward so as to overlap the cylinder portion. Thus, the joining 
portions do not project outward. Accordingly, the width of the engine is not increased, thus 
keeping the bank angle small. 

15 Also, the joining portions of the front frame to the cylinder portion which is integral 

with the case are separated in the front and rear sides, and the joining portion in the rear side 
is positioned higher than the joining portion in the front side. Thus, the length of the front 
frame is further reduced, thus enabling a weight reduction. 

Further, the width of the end portion of the front frame on the side where the 

20 cylinder portion is joined is larger than the width of the end portion of the front frame on the 
side of the head pipe. Thus, the front frame can efficiently receive vibration of the engine. 

Finally, in the side view, the front frame is bent to be convex upward and rearward 
and overlaps the cylinder head. Thus, when the radiator is placed in front of the engine, 
even if the cylinder head is placed in the vicinity of the radiator, it is possible to allow the 

25 front frame not to interfere with the radiator. Therefore, a degree of freedom for placing the 
radiator in a space under the front frame can be increased. 

Brief Description Of The Drawings 
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Fig. 1 is a side view of an entire motorcycle to which the present invention is 

applied; 

Fig. 2 is a side view of a body frame including an engine; 
Fig. 3 is a plan view of the body frame including the engine; 
5 Fig. 4 is a front view of the body frame including the engine; 

Detailed Description Of The Invention 

Hereinbelow, an embodiment is described based on the drawings. Fig. 1 is a side 
view of an entire motorcycle to which the present invention is applied, Fig. 2 is a side view of 
10 a body frame including an engine, Fig. 3 is a plan view of the same, and Fig. 4 is a front view 
of the same. 

First of all, the entire structure of the motorcycle is briefly described with reference 
to Fig. 1. The upper end of a front fork 2 supporting a front wheel 1 is rotatably supported 
by a head pipe 3 and steered by a handle 4. Front frames 5 extend from the head pipe 3 
15 slantingly downward to the rear, and the lower end portions of the frames 5 are joined to a 
cylinder block 8 by front side joining portions 9 and rear side joining portions 10. The 
cylinder block 8 is formed on the upper portion of a case 7 which constitutes a water cooled 
four stroke engine 6. 

When viewed from the side as shown in the drawing, the front frames 5 overlap the 
20 sides of a cylinder head 11 and a cylinder head cover 12. An exhaust pipe 13 extends to the 
front from an exhaust port which is opened to the front portion of the cylinder head 11. A 
radiator 14 is placed in a space surrounded by this exhaust pipe 13, the front fork 2 and the 
front frames 5, and supported by being hung down under the front ends of the front frames 5. 
The radiator 14 is tilted downward to the rear, and the front end portion of the cylinder head 
25 cover 12 comes close to the middle portion in a top to bottom direction on the back surface of 
the radiator 14. The exhaust pipe 13 is in the proximity to the lower portion of the back 
surface of the same. 

A throttle body 15 configuring a fuel injection system is connected to an intake port 
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which is opened to the rear portion of the cylinder head 1 1 . The intake port intakes air in a 
downdrafting manner from an intake funnel 16 which extends upward. The intake funnel 16 
projects into an air cleaner 17, and the air cleaner 17 is accommodated in a space formed 
under the front side of a fuel tank 1 8. The front end portion of the fuel tank 1 8 is attached to 
5 the upper front end portions of the front frames 5 by a stay 1 9. 

The bottom portion of the fuel tank 1 8 on the rear side thereof is supported on seat 
rails 21a connected to the upper portions of rear frames 20. A seat 22 placed on the rear side 
of the fuel tank 18 is supported on the seat rails 21a. Reference numeral 21b denotes stays 
which connect the front end portions of the seat rails 21a. Reference numeral 21c denotes 

10 back stays placed under the seat rails 21a, respectively. 

The rear frames 20 have an approximate rhombus shape when viewed from the sides 
and are joined to the upper portion of the case 7 on the rear end side thereof by mounts 23 in 
the middle portions of the rear frames 20 in a top to bottom direction. The lower end 
portions of the rear frames 20 support the front end portions of rear swing arms 25 swingably 

15 in an up and down direction at pivot portions 24. A rear cushion 26 constituting a rear 
wheel suspension is placed, lying in a front and rear direction. The front end portion of the 
rear cushion 26 is supported by upper end portions 27 of the rear frames 20, and the rear end 
portion thereof is supported in the vicinity of the pivots 24 of the rear swing arms 25 through 
first link arms 28. 

20 The first link arms 28 are swingably supported by the rear swing arms 25 at middle 

portions 29. The front end portions of the first link arms 28 are supported by stays 31 
extending rearward from the rear end of the case 7, by using second link arms 30. In the 
vicinity of the stays 3 1, a main stand 32 is rotatably attached to the case 7. 

A rear wheel 33 is supported at the rear end portions of the rear swing arms 25 and 
25 driven by a chain 37 running between a driven sprocket 35 which is coaxial with an axle 34 
and an output sprocket 36 on the side of the case 7. The chain 37 on the upper side of the 
rear swing arm 25 is covered with a chain case 38 placed on the rear side of the case 7. 

Referential numeral 39 denotes a fairing. A gap is formed between the fairing 39 
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and the lower portion of the fuel tank 18, and a part of the throttle body 15 is seen through the 
gap- 

As shown in Fig. 2, the joining portions of the front frames 5 to the engine side are 
formed in the upper end portion of the cylinder block 8 in the vicinity of a boundary portion 
5 between the cylinder head 1 1 and the engine 6. Among those joining portions, the front side 
joining portions 9 are formed in the upper portion of the front end of the cylinder block 8, and 
the rear side joining portions 10 are formed in the upper portion of the rear end of the 
cylinder block 8. 

Moreover, the engine 6 tilts forward, and the contact surface between the cylinder 
10 block 8 and the cylinder head 1 1 is tilted downward to the front. As a result, the rear side 
joining portions 10 are higher than the front side joining portions 9 by a dimension H. In 
addition, a width W2 of the end portion of each of the front frames 5, which is the joining 
portion to the cylinder block 8, is larger than a width Wl of the end portion of the same, 
which is joined to the head pipe 3. Thus, the width of each of the front frames 5 becomes 
15 larger gradually from the front end to the rear end thereof. 

The case 7 is constructed to be split into top and bottom portions. The position 
where a pivot shaft of the pivots 24 is put through is lower than a split plane 7a, so the pivot 
shaft is placed on the side with larger rigidity. 

Stays 21b are attached to the rear portions on the upper sides of the rear frames 20 
20 which are connected to the case 7, and the stays 21b join the front ends of the seat rails 21a. 
Joining portions 21d under the stays 21b are joined to the front end portions of back stays 
21c. 

As shown in Fig. 3, both the front frames 5 and the rear frames 20 are provided as 
pairs on the right and left, and respectively obtained by casting or forging by the use of 
25 appropriate metal such as an aluminum alloy or the like. 

Bosses 40 and 41 are provided in the rear end portions of the front frame 5 in inward 
directions, projecting toward the inside of the body. The bosses 40 are portions which are 
integral with the front side joining portions 9, and the bosses 41 are portions which are 
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integral with the rear side joining portions 10. 

The bosses 41 project to the inside of the body in a plan view as shown in the 
drawing. The bosses 41 overlap the cylinder block 8 and are engaged with the cylinder 
block 8 in the overlapping portions by inserting bolts from the sides of the body. As a result, 
5 the joining portions do not project outward in a body width direction. 

The engine 6 is a four stroke transverse-mounted in-line four cylinder, and a cam 
chain case 43 is formed on the right side of the engine 6 in the body. The cam chain case 43 
and the boss 41 which is positioned in the rear of the cam chain case 43 are in a positional 
relationship to overlap each other when viewed in the front and rear direction. Further, the 

10 boss 41 is positioned at the rear of the upper portion of a water jacket 44 in the left side in the 
body. The boss 41 and the water jacket 44 are in a positional relationship to overlap each 
other when viewed in the front and rear direction. Therefore, the bosses 41 do not project 
outward in the body width direction. The center portion of the radiator 14 to which the 
water jacket 44 is connected is bent to be convex rearward. 

15 The upper portions of the rear frames 20 are inclined toward the center of the body, 

and right and left upper end portions thereof come close to each other in the vicinity of the 
center of the body. Attaching holes 45 are formed in the upper end portions 27 respectively, 
and the upper end portion of the rear cushion 26 is supported by a bolt inserted through the 
attaching holes 45. 

20 The center of the rear end of the engine 6 is configured as a pivot shaft boss 46. 

The front ends of the rear swing arms 25 are supported by a pivot shaft 47 which is inserted 
through the aligned through holes of the pivot portions 24 in the right and left rear frames 20. 
Reference numeral 48 in Fig. 3 denotes a cooling water hose and Reference numeral 49 
denotes a joint pipe of the hose. 

25 As shown in Fig. 4, the respective bosses 40 of the right and left front side joining 

portions 9 project to the inside of the body and overlap the cylinder block 8. The front side 
joining portions 9 are engaged with the cylinder block 8 by inserting bolts through the bosses 
40 from the sides of the body so that the joining portions do not project to the outside of the 
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body. Further, the upper end portion of the cylinder head cover 12 is positioned lower than 
the lower end of the head pipe 3. 

Next, effects of this embodiment are described. As evident in Fig. 2 and the like, 
the body frame is constructed by the front frames 5, the rear frames 20 and the engine 6. 
5 Thus, the engine 6 having high rigidity is used as a part of the body frame, thereby reducing 
the size and weight of the body frame excluding the engine 6. Further, since the body frame 
is not present above the case 7 of the engine, a large space is formed between the case 7 and 
the fuel tank 18. Therefore, if the space is used for arranging various kinds of parts, the 
parts can be easily arranged and maintainability of the parts arranged in the space is 
10 improved. 

In addition, by using the front side joining portions 9 and the rear side joining 
portions 10, the lower portions of the front frames 5 are joined to the cylinder block 8 which 
is integral with the case 7. Thus, force applied from the front frames 5 is applied from the 
cylinder block 8 to the side of the case 7 which is integral with the cylinder block 8, and it 

15 becomes difficult for the force to be applied to the side of the cylinder head 11. Therefore, 
the cylinder head 11 is not easily distorted and the strength required in the cylinder head 11 
can be reduced accordingly. Moreover, the front frames 5 are joined to the cylinder block 8 
which forms the upper portion of the case 7. Thus, the lengths of the front frames 5 can be 
reduced as much as possible. Consequently, the size of the cylinder head 1 1 is reduced so 

20 that the weight of the engine is reduced, and the center of gravity can be lowered. Further, 
the weight reduction of the body can be realized. 

Moreover, the bosses 40 and 41 configuring the joining portions of the front frames 
5 to the cylinder block 8 project inward so as to overlap the cylinder block 8. Thus, the 
front side joining portions 9 and the rear side joining portions 10 do not project outward. 

25 Accordingly, the width of the engine 6 is not increased, thus maintaining a small bank angle. 

Furthermore, the front side joining portions 9 and the rear side joining portions 10 of 
the front frames 5 to the cylinder block 8 are separated to the front and rear. At the same 
time, the rear side joining portions 10 are at positions higher than the front side joining 
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portions 9 by the dimension H. Thus, the lengths of the front frames 5 can be further 
reduced, realizing weight reduction. 

In addition, the end widths W2 of the rear end sides of the front frames 5, which are 
joined to the cylinder block 8 which is an input side of vibration of the engine, are larger than 
5 the end widths Wl of the front end sides of the front frames 5, which are joined to the head 
pipe 3. Thus, the front frames 5 can efficiently receive vibration of the engine. 

Further, in a side view as shown in Fig. 1, the front frames 5 are bent to be convex 
upward and rearward, and overlap the cylinder head 11 and the cylinder head cover 12. 
Thus, when the radiator 14 is placed in front of the engine 6, even if the cylinder head 11, the 
10 cylinder head cover 12 and the exhaust pipe 13 are placed in the vicinity of the radiator 14, it 
is possible to allow the radiator 14 not to interfere with the front frames 5. Therefore, a 
degree of freedom for placing the radiator 14 in the space under the front frames can be 
increased. 

Note that the present invention is not limited to the foregoing embodiment and can 
15 be modified and employed in various manners within the principle of the invention. For 
example, the cylinder portion, where the front frames 5 are joined, only needs to be a portion 
integral with the case 7. Thus, in a case where the cylinder head is integral with the case 7, 
the portion may be the cylinder head. 

20 



